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SHOE STIFFEW^ MATERIAL AND METHOD MAKING 
SAME AND METHOD OF INCORPORATING A SHOE 
STIFFENER INTO A SHOE UPPER COMPONENT 



5 This invention is concerned with a shoe stiffener, a sheet material suitable 
for use in the manufacture of same, a method of making such a material 
and a method of incorporating a shoe stiffener into a shoe upper. 

The term "shoe" where used herein is to be understood as denoting outer 
10 footwear generally whether ready for wear or in the course of 
manufacture. 



It is well known to incorporate shoe stiffeners in shoes to retain the shoe 
in a desired shape. For example shoe stiffeners are commonly included in 
15 the toe region of a shoe upper frequently referred to as "toe puffs" and in 
the heel end region of a shoe upper, commonly referred to as heel end 
stiffeners or counters. 



A variety of materials have been proposed for providing such shoe 
20 stiffeners and commonly comprising polymeric materials which can be 
rendered relatively soft and pliable so that the shoe stiffener can be readily 
shaped to a desired shape but which can thereafter become relatively rigid 
and stiff thus to provide a shape retaining means for the shoe upper. Such 
polymeric materials have been applied in a variety of ways including 
25 impregnation of a suitable polymeric material into a textile fabric (woven 
or non-woven), the impregnated fabric being softenable by heating and 
bonded to the shoe upper by application of a suitable adhesive layer (such 
stiffeners are supplied by the applicant company under the Registered 
Trade Mark "Tufflex" and "Formo"). It has also been proposed to apply 
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polymeric material directly to. a shoe upper component by coating the 
polymeric material onto the component using a suitable applicator. It has 
further been proposed to provide shoe stiffeners consisting of a sheet of 
thermoplastic polymeric material which can be rendered pliable and 
5 adhesive by heating to an appropriate temperature: such a shoe stiffener is 
described in European Patent No. 0183912. 

For the manufacture of certain types of shoe it would be desirable to 
provide a shoe stiffener which can be first heated to a temperature 
10 sufficient that the stiffener becomes pliable and adhesive but which can 
nevertheless be manipulated comfortably by hand without sticking to or 
burning the fingers of an operator but such a stiffener has not been 
satisfactorily provided heretofore. 

15 It is one of the various objects of the present invention to provide an 
improved material suitable for use in the manufacture of a shoe stiffener. 

Another object of the present invention is to provide an improved shoe 
stiffener. 

20 

Yet a further object of the present invention is to provide an improved 
method of incorporating a shoe stiffener with a shoe upper component. 

In one aspect the invention may be considered to provide a material 
25 suitable for use in the manufacture of a shoe stiffener consisting of a layer 
of a stiffener composition between two layers of sheet material the 
stiffener composition including a polymeric material which is stiff at 
ambient temperature and is pliable, adhesive and flowable under pressure 
at an elevated temperature and at least one of the layers of sheet material 
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having openings therein of such a size that when the stinfner composition 
is heated to. said elevated temperature the stiffener can be readily 
manipulated and positioned in a shoe upper and thereafter subjected to 
pressure to cause sufficient of the polymeric material to flow through the 
5 openings in the sheet material and adhere to adjacent shoe upper materials 
whereby to bond the stiffener in the shoe. 



In another aspect the invention may be considered to provide a material 
suitable for use in the manufacture of a shoe stiffener consisting of a 

10 stiffener composition between two layers of sheet material, the stiffener 
composition including a polymeric material which is stiff at ambient 
temperature below 50 °C but is pliable and adhesive at an elevated 
temperature between 50 °C and 90 °C and has a melt viscosity measured at 
100°C in the range from 100 Pas to 10,000 Pas and wherein at least one 

15 of said layers of sheet material has openings therein in a size range from 
0.15 mm 2 to 5 mm 2 . 

In a preferred material in accordance with the invention the elevated 
temperature is in the range from 60 °C to 80 °C, more preferably about 
20 75 °C to 80°C. 



Preferably the melt viscosity of the polymeric material in a material 
according to the invention at 100°C is in the range from 900 Pas to 2500 
Pas, more preferably about 1500 Pas. The viscosity of the stiffener 
25 composition is preferably not more than 10,000 PaS. Viscosity is 
conveniently measured by a capillary rheometer at low shear on an 
instrument such as a Rosand capillary rheometer. 



In a preferred material in accordance with the invention the openings in 
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said layer of sheet material have a size range from 0.3 mm 2 to 1.5 mm 2 , 
more preferably about 0.5 mm 2 . The sizes of the openings can be 
measured in any convenient way. For example, for rectangular openings 
in a woven serim, the length and breadth of a number of openings can be 
determined under a microscope and an average taken to ...calculate an* 
average opening -area*. More irregular :openings eg. in an ^ap^Btured non-- 
woven fabric can , be measured by producing an enlarged image of the 
fabric, using a plaucimeter to measure the area and correcting to take 
account of the magnification. 

Preferably a sheet material in accordance with the invention has a 
thickness from 0.4mm up to 2.00mm, more preferably from 0.7mm up to 
1.2mm. 

Whereas^the^layer^of^stiffener^comppsition of a material in accordance 
with the-inventioa may^eonsist solely* of a polymeric material, the stiffener 
composition; pre^feFably^comprises-a mixture^of a polymeric material and a 
particulate filler. * The use -of a suitable^filler can enhance the- rigidity of 
the stiffener composition when cold. Suitably, the stiffener composition in 
a material in accordance with the invention comprises between 85% and 
30% by weight of polymeric material and 15% and 70% by weight of 
particulate filler; however, preferably the filler content does not exceed 
50%. The polymeric material may, if desired, comprise a mixture of 
different polymers and the filler may comprise a mixture of particulate 
fillers. 

When a particulate filler is used in a stiffener composition of a material in 
accordance with the invention, the particle size of the filler should be in a 
suitable size range, preferably between 50 microns and 500 microns and 



more preferably between 100 microns and 400 microns. 

Polymeric materials are often mixed with fillers and many of the fillers 
which are commonly used for compounding with polymeric materials may 
5 be suitable for use in a stiffener composition in a material in accordance 
with the invention. Amongst the most suitable materials are mica and 
talc. 

The layers of sheet material between which the stiffener composition is 
io carried may be provided by any suitable sheet material. Amongst suitable 
materials are woven or knitted fabrics, and apertured non- woven fabric. 

The sheet material chosen for use in the manufacture of material in 
accordance with the invention will depend on the viscosity of the 

15 polymeric material and the size of the openings in the sheet material. It 
will be appreciated that if the openings are too small the polymeric 
material will not be able to flow through the openings to bond to the 
adjacent shoe upper component whereas if the openings are too large this 
can lead to difficulties when handling the hot shoe stiffener materials. A 

20 textile fabric of a type commonly referred to as scrim may be suitable. 
Some melt bonded fabrics may also be suitable, for example the fabric 
supplied under the trade name "Reemay". Warp-knitted fabrics may also 
be particularly useful. Textile fibres which may be used in a suitable 
textile fabric include cotton, cotton/polyester blends, polyester and nylon 

25 fibres. 

Preferred polymeric materials suitable for use in stiffener composition of 
materials in accordance with the invention include polycaprolactone and 
poly (tetramethy lene-adipate) . 
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In another aspect the invention may be considered to provide a shoe 
stiffener comprising a material in accordance with the invention. 



5 In yet another aspect thednvention may .Jbe consider ed*to pno^ide^a method v 
of making a material in accordance with^the invention^the- method 
comprising: 

(a) procuring two layers of sheet material, at least one having 
openings therein 

10 (b) introducing a layer of a stiffener composition between the 

layers of sheet material and 

(c) treating the layers to cause them to adhere to one another 
without the stiffener composition leaking through the openings. 

15 Preferably, > in a method* as set out, 

layer of stiffener composition is introduced in step (b) -by extruding molten 
stiffener composition and^in step (c), the layers are treated by pressing 
and cooling. 

20 In yet another aspect the invention may be considered to provide a method 
of incorporating a shoe stiffener with a shoe upper component comprising 
positioning the stiffener with one of said layers of sheet material with 
openings therein in face-to-face contact with the upper component, before 
or after said positioning heating the stiffener to such an extent that the 

25 polymeric material becomes pliable and ^ flowable under pressure, , and 
pressing the stiffener against the* upper component* -whilst the-polymeric 
material is still flowable, under pressure sufficient to cause sufficient of 
the polymeric material to be expelled from the layer of stiffener 
composition through said openings, shaping the upper component and 
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contacting stiffener^o a desired shape and cooling the pWymeric material 
or allowing it to cool, whereby the stiffener is bonded to the upper 
component by the expelled polymeric material and provides stiffening of 
the upper component. 



There now follow detailed descriptions to be read with reference to the 
accompanying drawing of a shoe stiffener and sheet material embodying 
the invention, a method of making the stiffener and a method of 
incorporating it into a shoe, also embodying the invention. It will be 
realised that the material, stiffener and methods have been selected for 
description to illustrate the invention by way of example. 

In the accompanying drawing :- 

Figure 1 is a diagrammatic view showing the incorporation of a 
shoe stiffener embodying the invention into a shoe upper. 

In Figure 1 the illustrative shoe stiffener 10 embodying the invention is 
shown positioned between two shoe upper components, namely an outer 
integument 12 of the upper and a lining material 14. The illustrative shoe 
stiffener 10 is a shoe counter and the counter 10 is within a counter pocket 
formed by stitching the periphery of the lining material 14 to the outer 
integument 12 of the upper in known manner. 

The outer integument 12 may be any suitable material, for example 
leather. The lining material 14 may be a suitable known lining material, 
for example the non-woven impregnated textile fibre based material 
supplied by the applicant company under the trade mark Aquiline. 

The illustrative shoe stiffener is cut, in known manner from a sheet of 



material embodying the invention in its material aspects. 



The illustrative shoe stiffener comprises a first layer 16 of sheet material 
and a second layer 18 of sheet material; both layers 16, 18 are cotton 

5 textile fibre woven scrims having openings 20 therein each opening having 
an area of about 0.5 mm 2 and being generally rectangular in shape. 
Between the layers 16, 18 is a layer 22 of a stiffener composition which 
includes a polymeric material that is stiff at ambient temperature and is 
pliable, adhesive and flowable under pressure at an elevated temperature. 

io The polymer is polycaprolactone which becomes pliable adhesive and 
flowable under pressure at a temperature of about 80 °C. The stiffener 
composition further comprises a mica particulate filler having a particle 
size in the range of 0.05mm to 0.25mm which is present in an amount of 
about 25% by weight, the polycaprolactone being present in an amount of 

15 about 75% by weight. 



The illustrative material is .made by hot-melt extruding, the layer 22 of 
stiffener composition between the two layers 16, 18 of sheet material and 
rapidly cooling the laminated material by passing it through the nip 
20 between a pair of cooled calendar rolls of a calendar roll stack about 
which the laminated material is passed. The pressure applied by the rolls 
is relatively light - sufficient to cause the outer layers 16, 18 to bond to the 
stiffener composition 22 but not sufficient for the material of the stiffener 
composition 22 to be expelled through the openings 20 in the layers 16, 

25 18. 



The thus made laminated stiffener material is rolled onto a reel. When it 
is wished to make illustrative shoe stiffeners, the laminated material is 
unrolled from the reel and stiffeners are cut from the laminated material 
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using cutting knive^n a manner which is generally wefl^nown to those 
skilled in the art. 



When it is wished to incorporate one of the illustrative shoe counters into 
5 the heel end region of a shoe, a counter pocket is first made on the shoe 
upper by stitching the lining material 14 to the outer integument 12 of the 
shoe upper to provide a pocket into which the illustrative shoe counter 
may be placed when it has been activated. 

io In carrying out the illustrative method, the counter 10 is first heated to an 
elevated temperature sufficiently high that the stiffener composition 22 
becomes pliable, tacky and flowable under pressure. A suitable 
temperature is about 80-85 °C. The stiffener composition does not flow 
through the holes 20 until it is subjected to significant pressure and the 

15 fabric layers 16, 18 provide a barrier so that the shoe counter 10 can be 
handled comfortably by an operator when hot; the relatively low thermal 
conductivity of the fabric also assists in this respect. 

In this hot and pliable condition the shoe counter 10 is introduced into the 
20 counter pocket between the outer integument 12 and the lining material 
14. The shoe upper, including the counter, is then subjected to a lasting 
operation which shapes the shoe upper around a last and the upper is 
retained in this shaped condition until the stiffener composition has cooled 
below its activation temperature and solidified to a rigid condition. 
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During the lasting operation considerable pressure is exerted on the shoe 
upper and the exerted pressure is sufficient to cause sufficient of the 
polymeric material in the stiffener composition 22 to be expelled through 
the openings 20 in the layers 16, 18. This expelled material 24. is forced 
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firmly into engagement with the adjacent one of the layers 16, 18 whilst 9 
still in a tacky adhesive condition and may spread sideways from the 
openings 20 between the layers 16, 18 and the adjacent one of die upper 
components 12, 14. When the stiffener composition is cooled, the 
5 materiak24 which has been expelled through the openings . 20 bonds the 
counter 10 firmly to the upper components 12, 14 providing a relatively 
rigid and^hape-retaining back parkto*th@*shoe upper. 

Those skilled in the art will be aware that it is common practice to skive 
10 the margins of shoe counters to provide a tapering (or skived) edge portion 
which permits the counter to blend with the upper component without 
uncomfortable and unsightly ridges in the shoe upper. 

The illustrative shoe counter as well as being readily- moulda-Me* and^self- 
15 adhesive has -a relatively ^high modulus so that-?thevcou'nter^material^4s 
relatively thin (tfbr a particular stiffness) ^and^thus this, in some»casesy may 
allow the^illustrative counter -to be used^ without^skiving. This* -may. be 
assisted by the relatively flowable nature of the stiffener ^eomgg^sition- 22 
under lasting pressures which will tend to flow away from the edge 
20 portions (at which pressures may tend to be greatest) and towards a central 
region of the counter where greatest stiffness is required. 

The layers 16, 18 of the illustrative counter 10 also provide reinforcement 
of the counter against tensile forces which, in the absence of the layers 16, 
25 18, may be resisted less adequately. 

Whereas in carrying out the illustrative method of incorporating the 
counter 10 in a shoe, the shoe counter 10 is first heated and activated so 
that the stiffener composition 22 is in a pliable tacky and flowable 
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condition before introduction into the counter pocket, the illustrative 
counter 10, in carrying out another method of incorporating the counter in 
a shoe in accordance with the invention, may be introduced into a counter 
pocket whilst cold and the whole shoe heated until the stiffener 
5 composition 22 reaches activation temperature and the shoe thereafter 
being lasted. 

Whereas the illustrative shoe counter 10 has layers 16, 18 on both sides 
which have openings 20 therein, in the manufacture of a counter in 

10 accordance with the invention, only one of the layers 16, 18 may be 
provided with openings and the other layer may be substantially 
continuous. This continuous layer may be a shoe lining material of a type 
known to those skilled in the art, for example Aquiline mentioned 
previously. In that case the stiffener would probably not be handled hot 

15 and it would be necessary to temporarily attach the counter to the shoe 
upper by other means, for example stitching or a tacking adhesive with the 
layer having the openings 20 adjacent the outer integument of the shoe 
upper, either before or after activation of the stiffener composition, and 
then the shoe lasted as described previously. 

20 

Whereas the preferred shoe stiffener material is made by extruding the 
stiffener composition between two layers 16, 18, it will be appreciated that 
the stiffener composition may be introduced in other ways, for example a 
pre-extruded sheet may be positioned between two fabric layers and 
25 laminated thereto by applying slight heat and pressure (sufficient to adhere 
the fabric layers to the stiffener composition but not sufficiently great to 
cause the stiffener composition to flow through openings in the fabric). 
Other methods may also be suitable. 
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CLAIMS 



1 . A material suitable for use in the manufacture of a shoe stiffener 
consisting of a layer of a stiffener composition between two layers of sheet 

5 material . the stiffener-composition including a polymeric- material which is 
stiff at .ambient temperature and is pliable, adhesive and - flowable under 
pressure at an elevated temperature and at least one of the layers of sheet 
material having openings therein of such a size that when the stiffener 
composition is heated to said elevated temperature the stiffener can be 

10 readily manipulated and positioned in a shoe upper and thereafter 
subjected to pressure to cause sufficient of the polymeric material to flow 
through the openings in the sheet material and adhere to adjacent shoe 
upper materials whereby to bond the stiffener in the shoe. 

15 2. A material, according to claim 1 wherein, said elevated temperature 
is between 50 °C and 90 °G 7 the openings -have- a size range from <0. 15 mm 2 
to 5 mm 2 and the melt viscosity of the polymeric material measured at 
100°C is in the range from 100 PAS to 10,000 Pas. 

20 3. A material suitable for use in the manufacture of a shoe stiffener 
consisting of a stiffener composition between two layers of sheet material, 
the stiffener composition including a polymeric material which is stiff at 
ambient temperature below 50 °C but is pliable and adhesive at an elevated 
temperature between 50 °C and 90 °C and has a melt viscosity measured at 

25 100°C in the range from .100 Pas to 10,000 Pas and wherein at least one 
of said layers of sheetematerial has. openings therein in a size~range from 
0.15 mm 2 to 5 mm 2 . 

4. A material according to either one of claims 2 and 3 wherein the 
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elevated temperature is in the range from 60°C to 80°C. 



5. A material according to any one of claims 2 to 4 wherein the melt 
viscosity of the polymeric material at 100°C is in the range from 900 Pas 

5 to 2500 Pas. 

6. A material according to any one of claims 2 to 5 wherein the 
openings have a size range from 0.3 mm 2 to 1.5 mm 2 . 

io 7. A material according to any one of the preceding claims wherein 
the shoe stiffener material is from 0.4mm up to 2.00mm in thickness. 

8. A material according to any one of the preceding claims wherein 
the stiffener composition comprises between 85% and 30% by weight of 

15 said polymeric material and 15% and 70% by weight of particulate filler. 

9. A material according to claim 8 wherein the particulate filler has a 
size between 50 microns and 500 microns. 

20 10. A material according to claim 9 wherein the size of the particulate 
filler is between 100 microns and 400 microns. 

11. A shoe material according to any one of claims 8 to 10 wherein the 
filler is mica. 

25 

12. A material according to any one of claims 8 to 10 wherein the filler 
is talc. 



13. A material according to any one of the preceding claims wherein 
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the polymeric material comprises polycaprolactone. 

14. A material according to any one of claims 1 to 12 wherein the 
polymeric materiSf comprises* poly (tetramethylene-adipate) . 

15. A material according to any one^of the^preeeddng^elaims wherein at 
least one of said4ayers*of sheet material is a woven fabric. 

16. A material according to any one of the preceding claims wherein at 
least one of said layers of sheet material is a knitted fabric. 

17. A material according to any one of the preceding claims wherein at 
least one of said layers of sheet material is an apertured non-woven fabric. 

18. A 4sheet materiaWsuitable for^use^in the -manufacture ^of shoe 
stiffened \ constructed* arpange^and*vadapt^Hto operate substantially as 
hereinbefbre^de-seribed ^with*referenee^to the-accompanying drawing . 

19. A shoe stiffener comprising a material in accordance with any one 
of the preceding claims. 

20. A method of making a material according to any one of the claims 
1 to 18 comprising 

(a) procuring two layers of sheet material, at least one having 
openings therein 

(b) introducing a layer of a stiffener composition- betFween the 
layers of sheet material and 

(c) treating the layers to cause them to adhere to one another 
without the stiffener composition leaking through the openings. 

14 



21. A method according to claim 20 wherein the layer of stiffener 
composition is introduced in step (b) by extruding it and in step (c) the 
layers are treated by pressing and cooling. 

22. A method of incorporating a shoe stiffener according to claim 19 
with a shoe upper component comprising positioning the stiffener with one 
of said layers of sheet material with openings therein hi face-to-face 
contact with the upper component, before or after said positioning heating 
the stiffener to such an extent that the polymeric material becomes pliable 
and flowable under pressure, and pressing the stiffener against the upper 
component whilst the polymeric material is still flowable, under pressure 
sufficient to cause sufficient of the polymeric material to be expelled from 
the layer of stiffener composition through said openings, shaping the upper 
component and contacting stiffener to a desired shape and cooling the 
polymeric material or allowing it to cool, whereby the stiffener is bonded 
to the upper component by the expelled polymeric material and provides 
stiffening of the upper component. 



15 



ABSTRACT 

SHOE STIFFENER, MATERIAL AND METHOD FOR MAKING 
SAME AND METHOD OF INCORPORATING A SHOE 
5 STIFFENER INTO A SHOE UPPER CQMBQNEOT 

A materials suitable^ for^ use ,in the -manufacture of a shoe stiffener 
consisting of a stiffener composition between two layers of sheet material, 
the stiffener composition including a polymeric material which is stiff at 

10 ambient temperature below 50 °C and 90 °C and has a melt viscosity 
measures at 100° C in the range from 100 Pas to 8000 Pas and wherein at 
least one of said layers of sheet materials has openings therein in a size 
range from, 0.15 mm 2 to 5 mm 2 . A method of making- the^material is 
also described - together* with -its use as -a shoe ^stiffener:- When 

15 incorporating^the stiffener* 4nto a shoe^pressuiiev exer*ted may cause some 
of the stiffener^ composition^jto flo'w through j the^opem»ngs and* ^bond the 
s tif f ener^to an adjacent shoe. upper component . 



20 (Figure 1) 
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